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Influence of Young Maize( Zea Mays L.) on Soil Microbial Activity and Community Structure Diversity in
a Pyrene Contaminated Soil
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Abstract: A greenhouse pot experiment was conducted to study the influence of young maize(Z. mays L..) on soil microbial activity and com—
munity structure diversity in a pyrene contaminated soil. Results showed that maize could promote pyrene degradation and increase degrada—
tion rate of pyrene in the soil. During the experimental period, the concentration of extractable pyrene in rhizosphere soil was significantly
lower than that in nontrhizosphere soil. A relatively large amount of microbial biomass biomass carbon(C,; ), high ratio of microbial
biomass carbon/organic carbon(C,;/C,,), and high activities of enzymes(dehydrogenase and polyphenol oxidase ) were detected in rhizo—
spheric soil. But metabolic quotient was lower in rhizospheric soil than in nonrhizospheric soil at the whole experimental period. Soil micro—
bial communities in rhizospheric soil and nonthizospheric soil were characterized using fatty acid methyl ester( FAME ) analysis. Fatty
acid profiles demonstrated that soil microbial community structure was significantly altered in pyrene contaminated soil with maize. Fatty acid
indicators for fungi and the ratio of fungi to bacteria significantly increased, and fatty acid indicators for bacteria and Gram-negative bacteria
significantly decreased. The effect gradually increased and became significant (P<0.01) with time extending. The differences of fatty acid
indicators for arbuscular mycorrhizal fungi( AMF ), Gram—-positive bacteria and actinomycetes gradually increased, and the differences
reached significant level(P<0.05) at the end of the experiment(45 d).
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Figure 1 Dynamics of biomass of maize
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Figure 2 Dynamics of concentration of extractable pyrene in soil

and accumulative content of pyrene in maize plants
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Table 1 Dynamic of soil microbial biomass C(C,;, ), ecophysiological parameters, and enzyme activities in soil

i )/d H B mg kg BRI AR BRI S B /mg kg b JBSUNS/TPF mg-kg bt
15 JEAR PR+ 100+15.2 1.36+0.01 0.135+0.012 0.180+0.017 516+16.1
Jisline 148+15.3 1.81+0.06** 0.128+0.011 0.211+0.017 551+17.1
30 JEAR PR+ 148+15.0 1.62+0.08 0.124+0.006 0.824+0.064 578+23.9
HRPR A+ 214+28.9 2.28+0.11%* 0.115+0.007 0.901+0.026 625+27.1
45 AEAR PR+ 269+22.5 3.11+0.19 0.085+0.010 0.430+0.021 496+10.9
AR 4 374+11.7* 3.97+0.21%%* 0.075+0.005 0.642+0.065%** 564+26.2*

T Al #* 3IF0R P<0.05 F P<O.0T RSP 225 35, R I
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Figure 3 The amounts of FAMEs of soil microbial community



5 28 455 6 1] AR

B ¥ 4 111

i T 0 43 B5ORI L DA/ T LU (AR B+ 7E P<0.01 7K
BEETAREER L, 45 d i, ARRPR 405  ONZH
NE TR o 43 BUfE P<0.01 7K 4 38 & TAE bR+ .GN*
Y0 T R 7 R B A3 B AR P<0.05 7K i 255 TR bt
5 FLTR S TRTAR i 177 1 I £ 7 50RI L TR/ 40 1 LA
PR E7E P<0.01 K15 25 5 THERBR 1= . i
5 1 5 £ A BIORR s 4 P<0.05 7K - 4 2 155 T EAR B
+ (% 2), R, HRPR £ FAER bR 405 (GN*4H
CONYHB | ECBE il A A B AR R B I T I
BB, DL BRI R A0 T NS TR L AR 0 25 S 3%
HIAR B A+ FNAE AR PR A f0E Wy B 0 25 A A7 76 B A 22
o DXWRBTE FORAR R AR R W TER T,
TG Y R MRS 5 R AR T WA AL, &2
SR IAE FLTR RN D7 R 0 5 5045 LA K L TR /2 TR 1Y
FU AR S35 TR, 2T I GN2H B I s R o+ 0k
B A, ELX RN Bl B IR R (R4S | 22 1
P<0.01 K52 o A, IR AR EL TR GN4H TR AT
LR RHE R T 5T 12 3 3025 S Bl A 5 % B ) 1 S84
BN, BIRE IR 45 A (45 d) H 22 5 Y97 P<0.05
K R BRI —

h T 2 BoRA K S BTG G AR )
TETE 2548 A A AR AL FRAT T AR B = RN EAR R 4= 45 1
FERTIE] R A RERR IR IEAT T 5 4T (PCA) . &
Haf— 4 (PC) A — 32 4 (PC2) A3 Sl e 1
44219 24.46% 19728 5, P LRI R T i Y
TEE5H 68.67% 1AL 5, FEHEARPR £ FIHEAR PR 4+ 41
FERFR T 2SI B X0 (E 4), N EEMAEY
FAME = 5043441 v o] AT 28 oo o, AR PR 1438
AR P 3 AR SR R Y 25 A W R AR TR . 15 d B
HRPR AR PR i A= i T 2540 7E PC1 il 1 iy 22
SEANHIE, WTE PC2 B 1A 25 5 BT 530 d B AR PR+

FIAEAR PR LS E Wiy 45 F 75 PCI Al PC2 Jih 11
ZESIN, JF H28 5 W], 75 PC2 Al Y22 52 K
TAE PC1 B /022 53545 d PR P A AR AR B £ ik
HWIRETESEALE PCL 3 E 22 ine, H2E 5 5
W2, IM7E PC2 Bl LAY 22 5206/ N , 7 PCT il 19 25 5%
RTAE PC2 Al B9 ZE5 (18 4) o 1B IIa] AR B A
ARARPR A YRR S5 e PCL Bl Y 22 5 R B
Wik A H, A PC2 il 1 A 22 5 5 I S R Uk
/NI

3 e

FELH) RE W 18 ik 1 IR P A ) A el i e
TR, ARSI, 1R I TR AR B 4
AR TARRPR L, HAE 45 d P 225
TE P<0.05 7535 (3R 1) s RO D) A= W (R
JEWITR 16:0 i /r BOR br - 2 m TARMRPR £, HiX

1.50 |- %
1.00 |- >
g o
0.50 |-
3 M 9
0.0 -
(@]
(=%
& 050 |-
Lg —
H 100 b = 15 d e+ or
T ¢ 15 d it
& 0330 d AR+ O
~1.50 |- A30 d 415+ O
=45 d JEMRPR A+ =
2200|345 d MRt
1 1 1 1 | | | |

-2.50 -2.00 -1.50 -1.00 -0.50 0.00 0.50 1.00
S—E RS PC1(44.21%)
B4 TIEREY FAME £ SHE
Figure 4 The plot of principal components analysis (PCA ) of

FAME composition of soil microbial community
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Table 2 Comparison of FAME biomarkers in soil microbial community

5 15d 30d 45d
AEARbr L PRt AEMRbr L i /7 AeARbrt 7o

Elil) 53.97+1.22% 50.07+0.13 55.65+1.48%* 47.72+3.16 61.40+0.42%* 49.74+0.48
GN'4HI B 40.87+1.37 38.93+0.04 43.18+1.95 36.80+3.27 43.06+0.64* 34.41+0.58
GN 4 13.15+0.22* 11.14+0.09 12.47+0.47* 10.62+0.11 18.34+0.23%* 15.20+0.28
GN'Y A /GN 4 3.12+0.15 3.50+0.03 3.47£0.28 3.45+0.34 2.35+0.06 2.24+0.06
HIF 3.85+0.57 5.71+0.03* 3.68+0.18 5.92+0.67** 3.24+0.15 6.20+0.40%*
LA/ 0.07+0.01 0.11+0.01* 0.07+0.01 0.12+0.03%*%* 0.05+0.00 0.12+0.027%*
Tk 2.33+0.11 2.71+0.14 1.16+0.23 1.93+0.20 1.08+0.11 2.18+0.13*
NG TR AR LT 3.00+£0.41 2.97+0.04 2.90+0.06 3.00+0.17 1.66+0.06 3.29+0.03%*
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